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(57) ABSTRACT

A refrigeration device is provided that includes two housing
parts in the form of a body and a door that together delimit an
interior. A seal is fastened to one of the housing parts and
sealingly contacts the other housing part when the door is
closed and a drive element is arranged to drive the door from
the closed position into an open position. A sensor detects a
movement of the door and a control circuit coupled to the
sensor activates the drive element when a movement of the
door is detected.
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1
REFRIGERATION DEVICE COMPRISING A
DOOR-OPENING AID

This application is a U.S. National Phase of International
Application No. PCT/EP2007/062718, filed Nov. 22, 2007,
which designates the U.S. and claims priority to German
Application No. 102006061083.0, filed Dec. 22, 2006, the
entire contents of each are hereby incorporated by reference.

BACKGROUND OF THE INVENTION

The present invention relates to a refrigeration device with
adoor-opening aid, orto put it more precisely, to a device with
two housing parts, namely a carcass and a door, which delimit
an interior, a seal which is attached to one of the housing parts
and which, when the door is closed, touches the other door to
form a seal with it, and a drive element which is arranged to
drive the door out of its closed position. Such a refrigeration
device is known for example from DE 10 2004 012496 A1.

Warm air which penetrates into the inside of the device
when the door is opened cools off when the door is subse-
quently closed and results in a vacuum which makes it diffi-
cult to open the door again. Since the drive element relieves
the sealing contact between the other housing part and the
seal, it makes it possible to equalize the pressure, so that the
same drive element or a user can open the door with little
effort.

EP 10 77 354 A2 describes a further refrigeration device of
the type mentioned above. To control the operation of the
drive element, a switch which must be operated by a user to
activate the drive element is provided on a door handle in this
refrigeration device.

A disadvantage of this known refrigeration device is that it
can essentially only be realized without problems with a
freestanding device. With a freestanding device door and
handle form one complete unit installed by the manufacturer
ofthe device. This is not the case with built-in devices. This is
because these devices generally have a door without a handle
which is covered during the installation of the device by a
furniture décor panel, and a handle is generally attached to the
decor panel, the appearance of which is predetermined by an
adjoining front decor panels. The manufacturer of the refrig-
eration device has no influence on the handle. For this reason
built-in refrigeration devices have generally not had a door-
opening aid available.

BRIEF SUMMARY OF THE INVENTION

The object of the invention is thus to create a refrigeration
device with door-opening aid which is able to be realized as a
built-in device or which does not demand any adaptation of a
door handle to the existence of the door-opening aid.

The object is achieved in accordance with the invention by
a refrigeration device of the type defined at the outset being
provided with a sensor for detecting a movement of the door
and a control circuit coupled to the sensor for activating the
drive element on detection of the movement of the door.
When the user begins to move the door in order to open it,
even before the door-opening has led to the release of the
contact between the seal and the other housing component,
this action is detected by the control circuit, and the drive
element is activated to move the door-out of its closed posi-
tion.

As a result of an intuitively simple-to operate-design the
seal is elastically expandable to allow the movement of the
door away from the carcass before release of the contact
between the seal and the other housing component, and the
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control circuit is configured to activate the drive element on
detection of a movement of the door directed away from the
carcass. [.e. when the user pulls on the door of the refrigera-
tion device, as on the door of a conventional refrigeration
device without a door-opening aid, so the resulting door
movement is detected by the control circuit and the door-
opening aid is activated.

In accordance with a second embodiment the seal is elas-
tically compressible and the control circuit is configured to
activate the drive element on detection of a movement of the
door directed towards the carcass. Such an embodiment is
especially user-friendly since it makes it possible for a user to
open the door even if both their hands are full by simply
pushing against the door, and then the drive element lets the
door be opened. Naturally the control circuit can also be
embodied to react both to the door being pulled as well as to
pressure on the door.

There are various options for detecting such a movement of
the door indicating a user’s desire to open the door. In accor-
dance with one embodiment a pressure sensor for detecting
the pressure in the interior can be provided as the sensor. [fthe
seal touches the other component of the housing to seal
against it, both pulling on the door and pushing the door
against the carcass leads to a change in pressure in the interior,
which is able to be detected by the pressure sensor.

Changes in pressure can also arise in the interior if this
heats up slowly in an idle phase of a refrigeration device or if
it cools down slowly after the refrigeration device is put back
into service. However such fluctuations in pressure play out
on a time scale of several minutes whereas the fluctuations in
pressure caused by the user play out within a few seconds. To
suppress areaction to slow fluctuations in pressure, the sensor
can be connected to the control circuit via a highpass filter.

Other principles of the movement detection preferably
operate with a sensor constructed in two parts, with one of the
two interoperating parts of the sensor being connected to the
carcass and the other to the door.

In particular the one part can be installed fixed relative to
the carcass and the other relative to the door. It can also be
useful for the one part to be installed on the one housing
component and the other in an area movable by the elasticity
of the seal against the one housing component. A further
option is for a part of the sensor to be attached to a plunger
guided movably on the one housing component and for the
other to be attached to the one housing component itself.

The plunger can at the same time be part of the drive
element.

A coil and a core made of ferromagnetic material can be
provided as the said second parts of the sensor. A movement
of the core influences the inductance of the coil and thus
makes it possible to detect a movement of the door.

The core can also be permanently magnetic, so that a
voltage induced by its movement in the coil can be detected as
an indication of the movement of the door.

A Hall probe and a magnet can also be provided as the two
parts of the sensor.

A further option is to use a capacitor as the sensor, with the
two parts of the sensor being formed by its two electrodes.

To achieve a large extension of the electrodes and thereby
a high capacitance it is useful for one of the electrodes to be
conductor extending through a cavity in the seal.

In addition an optical distance sensor and a reflector sur-
face for reflecting a beam of light emitted by the distance
sensor are considered as the two parts of the sensor.

BRIEF DESCRIPTION OF THE DRAWINGS

Further features and advantages of the invention emerge
from the subsequent description of exemplary embodiments
which refer to the enclosed figures, in which:
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FIG. 1 shows a schematic section through an inventive
refrigeration device;

FIG. 2 shows a more detailed section through the lower
edge of the door of the refrigeration device from FIG. 1in the
closed state of the door;

FIG. 3 a section corresponding to that depicted in FIG. 2 in
a first phase of operation of the door-opening aid;

FIG. 4 a section corresponding to that depicted in FIG. 2 in
a second phase of operation of the door-opening aid;

FIG. 5 a section similar to that depicted in FIG. 2 in accor-
dance with a second embodiment;

FIG. 6 a greatly schematicized section through the lower
edge of the door and an adjoining floor panel of the carcass in
accordance with a third embodiment; and

FIG. 7 a section similar to that depicted in FIG. 6 in accor-
dance with a fourth embodiment.

DETAILED DESCRIPTION OF THE PRESENT
INVENTION

FIG. 1 shows a greatly schematicized diagram of an inven-
tive refrigeration device with a carcass 1 and a door 2 hinged
thereon, which together delimit the interior 3. A magnetic seal
4is attached all around the inner side of the door 2 and adheres
by magnetic force essentially airtight to the front side of the
carcass 1, so that a vacuum can form in the interior 3 if the
door 2 is closed after warm air has penetrated into the interior
3 and the air in the interior 3 cools off.

Let into a heat insulating wall 5 forming the floor of the
carcass 1 is a door-opening aid mechanism 6, the internal
structure of which will be explained at a later point. Project-
ing from the door-opening aid mechanism 6 shown here in the
inactive state is the tip of an actuator 7 which is located at a
short distance from the inside of the door 2. The door-opening
aid mechanism 6 could also be attached to any other wall of
the carcass 1 at a distance from the hinge axis of the door 2;
however placing it essentially centered in the floor 5 is pre-
ferred, as shown, or in a roof 8 of the carcass in order to
guarantee that the door-opening aid mechanism 6 is effective
regardless of the side of the carcass 1 on which the door 2 is
closed.

A control circuit 6-1 in FIG. 1, which for example can be
integrated into a housing of the door-opening aid mechanism
6 is connected to a pressure sensor 9 placed in the interior 3.
The control circuit is designed—where necessary with the aid
of'ahighpass filter 6-2 inserted between itself and the pressure
sensor 9—to detect short-term fluctuations in pressure in the
interior 3 and to react to these with an activation of the
door-opening aid mechanism 6. Such a fluctuation in pressure
can be a fall in pressure resulting from a user pulling on the
door 2 and thereby stretching the sealing profile; however it
can also be a rise in pressure which occurs when the sealing
profile 16 is compressed by a user pushing against the door 2.

The structure and method of operation of an exemplary
embodiment of the door-opening aid mechanism 6 will be
explained more clearly on the basis of FIGS. 2 through 4
described below, which each show the lower edge area of the
door 2 in an enlarged cross section. The door 2 is constructed
here from an outer wall 10 formed from a metal panel and
from a plastic deep-drawn inner wall 11, which are connected
to each other at their vertical edges and enclose a cavity 12
filled with an insulating material. The cavity 12 is closed off
at the top and bottom by profiles 13 made of plastic. A socket
14 to accommodate a hinge pin of a door hinge is formed into
the profile 13.

Formed into an edge area of the inner wall 11 is a frame-
shaped circumferential, undercut slot 15 into which a top
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4

section of a magnetic seal profile 16 is latched. The magnetic
seal profile has a plurality of elongated chambers which lend
it flexibility and of which one, labeled 17, is filled with a
magnetic material, which holds a sealing surface of the seal-
ing profile 16 pressed onto the front side of the carcass 1 made
of sheet steel. The tip of the actuator 7 labeled 18 here lies at
a slight distance from the inner edge of the profile 13.

FIG. 3 shows a first phase of operation of the door-opening
aid mechanism 6 let into the carcass 1. The actuator 7 is
moved out of the carcass 1 far enough for a shoulder 19, which
in the inactive state of FI1G. 2 is flush with the forward edge of
the carcass 1 or springs back behind it slightly, to project
beyond this forward edge and push the chamber 17 filled with
the magnetic material of the sealing profile 16 away from the
carcass 1. Air can flow into the interior 3 of the refrigeration
device through the gap thus produced to the side of the actua-
tor 7 between carcass 1 and sealing profile 16, by which a
pressure equalization between inside and outside is produced
and to open the door 2 only the magnetic force acting between
sealing profile 16 and carcass 1 still has to be overcome. In
this phase the tip 18 still does not exert any perceptible force
on the profile 13.

In the second phase of operation of the door-opening aid
mechanism 6 shown in FIG. 4 the actuator 7 is moved even
further out of the carcass 1, and by pressing the tip 18 against
the profile 13 the sealing profile 16 is lifted away from the
carcass 1. The door 2 can now be opened entirely freely. If the
actuator 7 is driven strongly enough, it can accelerate the door
2 so strongly that the latter, after losing contact with the
pressure element 18, opens automatically beyond the position
shown in FIG. 4.

FIG. 5 illustrates a second embodiment of the inventive
refrigeration device with reference to a cross section similar
to that shown in FIG. 2. One of the chambers of the magnetic
seal profile 16 is filled out here by a wire 20, which extends
over the entire length of the magnetic seal profile 16 and
forms one plate of a capacitor, of which a second plate is
formed by a metal band 21 which extends in the form of a
frame along an area of the front side of the carcass 1 touched
by the magnetic seal profile 16. In the embodiment shown in
FIG. 5 the metal band 21 also lies opposite the magnetic
material in the chamber 17 of the seal profile 16, so that the
metal band 21 is expediently ferromagnetic and the magnetic
force which holds the door 2 closed, acts between the mag-
netic material and the metal band 21. Otherwise the front side
of the carcass 1 can be formed from non-conducting and
non-magnetic plastic.

The capacitance of a capacitor formed from wire 20 and
steel band 21 determines the frequency of an oscillating cir-
cuit (not shown), which is a part of the capacitor. This capaci-
tance increases when the door 2 is pressed against the carcass
1 and during this process the magnetic seal profile 16 is
compressed; it decreases when the door 2 is pulled and the
magnetic seal profile 16 is stretched by this. The control
circuit monitors the harmonic frequency and reacts to
changes of the same by actuating the door-opening aid
mechanism 6.

Alternatively the capacitor can be formed by two metal
bands 22, 23 shown by dashed lines in FIG. 5, of which one
extends in parallel to the magnetic seal profile 16 on the foam
side of the inner wall 11 and the other 23 runs along the front
side of the carcass 1. Here too the capacitor plates move
against each other if the door 2 is pushed or pulled.

In accordance with a further variation the wire 20 and the
metal band 21 or the two metal bands 22, 23 respectively can
each be structured as coils with one or more windings, with
alternating current being applied to one of these coils in each
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case and the other coil being coupled to the control circuit, so
that this detects a voltage induced in the other coil by the
alternating current. The amplitude of the induced voltage is
likewise dependent on the gap between the two coils, so that
both function as an inductive sensor for detecting a movement
of the door 2.

FIG. 6 illustrates a third embodiment of the refrigeration
device on the basis of a greatly simplified cross section
through the lower edge of the door 2 and the forward edge of
the bottom wall 5 adjoining it. Formed in the front edge 24 of
the bottom wall 5 facing the door 2 is a cutout 25, around
which a coil 26 extends. In the closed position of the door 2 a
plunger 27 connected to the door 2 engages into the cutout 25,
which at its tip bears a permanent magnet 28. Here too a
movement caused by pushing or pulling the door 2 leads to a
movement of the magnet to induce a voltage in the coil 26
which is detected by the control circuit and causes the latter to
inject an excitation current into the coil 26 which generates an
anti-parallel magnetic field to the magnetic field of the mag-
net 28 in this. The resulting force drives the door 2 away from
the carcass 1, so that the door 2 is opened.

Itis also possible to separate the functions of the movement
detection and the drive of the door from each other, by for
example the door movement detected as above on the basis of
the voltage induced in the coil 26 being used to drive another
actuator not shown in the figure for opening the door, or by a
Hall probe 29 or an optical detector 30 being provided adja-
cent to the magnet 28 for movement detection, of which the
emitted light beam is thrown back by the plunger 27. The
optical detector 30 can for example employ interferometric
measurement technologies, or it can simply detect the vari-
able intensity of the light beam depending on the position of
the plunger 27.

Instead of the magnet 28 a ferromagnetic element without
its own magnetic moment can also be arranged at the tip of the
plunger 27. In this case the coil 26 makes it possible to detect
a door movement on the basis of its variable inductance
depending on the position of the ferromagnetic element. A
drive means for opening the door 2 is then to be provided
separately from sensor formed by the coil 26 and the ferro-
magnetic element.

FIG. 7 shows a variation of the embodiment from FIG. 6, in
which the plunger 27 is not attached to the door 2, but is
guided in the cutout 25 with narrow tolerances and is applied
by a spring 31 to a projection 32 of the door 2. The freedom of
movement of the plunger 27 is limited by a pin 33 interacting
with the shoulders of the cutout 25. The physical separation of
the plunger 27 from the door 2 makes it possible to guide it
with narrow tolerances and thus improves the accuracy with
which movement of the plunger 27—in accordance with any
technology described in the example above with reference to
FIG. 6——can be detected by being pressed by the spring 31
against the projection 32, the plunger 27 still remains coupled
to the door 2 as regards movement.

The invention claimed is:

1. A refrigeration device comprising:

a carcass;

a door, the carcass and the door together delimiting an
interior;

a seal, the seal being attached to one of the carcass and the
door, and the seal, in a closed position of the door,
engaging the other of the carcass and the door to provide
a sealing function between the carcass and the door;

a drive element operable to drive the door out of the closed
position into an opened position;
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6

a pressure sensor configured to sense a movement of the
door by sensing a change in pressure in the interior while
the seal is sealed with the other of the carcass and the
door; and

a control circuit, operatively coupled to the pressure sensor
to activate the drive element, while the seal is sealed with
the other of the carcass and the door, in response to a
sensed movement of the door.

2. The refrigeration device as claimed in claim 1, wherein
the seal is elastically expandable and the control circuit is
operable to activate the drive element in response to a sensed
movement of the door directed away from the carcass.

3. The refrigeration device as claimed in claim 1, wherein
the seal is elastically compressible and the control circuit is
operable to activate the drive element in response to a sensed
movement of the door directed towards the carcass.

4. The refrigeration device as claimed in claim 1, wherein
the drive element is adapted to overcome a force resulting
from a differential pressure between the interior and an exte-
rior of the refrigeration device.

5. The refrigeration device as claimed in claim 1, wherein
the sensed movement occurs while the seal is sealed with the
other of the carcass and the door.

6. The refrigeration device as claimed in claim 1, wherein
the control circuit is operatively coupled to the pressure sen-
sor to activate the drive element in response to the sensed
movement of the door while the seal is completely sealed with
the other of the carcass and the door.

7. The refrigerator device as claimed in claim 1, wherein
the pressure sensor is positioned within or at least partly on
the carcass.

8. The refrigerator device as claimed in claim 1, wherein
the refrigerator device is a built-in refrigeration device and the
door is adapted to receive a décor cover and a handle attached
to the décor cover.

9. The refrigeration device as claimed in claim 1, wherein
the pressure sensor is coupled to the control circuit via a
highpass filter.

10. A refrigeration device comprising:

a carcass;

a door, the carcass and the door together delimiting an

interior;

a seal attached to one of the carcass and the door, the seal,
in a closed position of the door, engaging the other of the
carcass and the door to provide a sealing function
between the carcass and the door;

a drive element operable to drive the door out of the closed
position into an opened position;

a pressure sensor configured to detect the pressure in the
interior, and

a control circuit operatively coupled to the pressure sensor,
adapted to detect short-term fluctuations in the pressure
of the interior in order to sense a movement of the door,
and adapted to activate the drive element while the seal
is sealed with the other of the carcass and the door in
response to a sensed movement of the door.

11. The refrigeration device as claimed in claim 10,
wherein the seal is elastically expandable and the control
circuit is operable to activate the drive element in response to
a sensed movement of the door directed away from the car-
cass.

12. The refrigeration device as claimed in claim 10,
wherein the seal is elastically compressible and the control
circuit is operable to activate the drive element in response to
a sensed movement of the door directed towards the carcass.
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13. The refrigeration device as claimed in claim 10,
wherein the pressure sensor is coupled to the control circuit
via a highpass filter.
14. A method to operate a refrigeration device which com-
prises a carcass, a door, the carcass and the door together 5
delimiting an interior, a seal attached to one of the carcass and
the door, the seal, in a closed position of the door, engaging
the other of the carcass and the door to provide a sealing
function between the carcass and the door, a drive element
operable to drive the door out of the closed position into an 10
opened position, and a pressure sensor configured to detect
the pressure in the interior, the method comprising
sensing a movement of the door, while the seal is sealed
with the other of the carcass and the door, caused by a
pushing or pulling on the door by sensing a change in 15
pressure in the interior with the pressure sensor, and

activating the drive element, while the seal is sealed with
the other of the carcass and the door, in response to the
sensed movement of the door.
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